The Na+, K+ and Ca2+ content of plasma and aortic vascular smooth muscle from normotensive and A.S.-hypertensive rats have been compared. There was no significant difference in the plasma concentrations of Na+, K+ and Ca2+, or the Na+, K+ and water content or 3H-inulin space of aortic tissue in the two groups.
There was a marked increase in the amount of Ca2+ in the aortae taken from the hypertensive animals as compared with the normotensive animals (P<0 01).
Introduction.-We have recently shown that aortic smooth muscle taken from genetically hypertensive rats (A.S. strain) has a reduced reactivity to both noradrenaline and K+ (Massingham & Shevde, 1971) . We also reported that the resting membrane potential recorded from aortic smooth muscle cells was significantly lower in A.S.-hypertensive rats, probably due to a change in potassium permeability.
In this study we have measured the Na+, K± and Ca2+ content of aortae from normotensive and A.S.-hypertensive rats.
Methods.-Rat blood pressures were recorded by the tail-cuff method (Lessin, 1965) Plasma (0 5 ml) was dissolved in 3 ml of Nuclear Chicago solubilizer (Amersham/Searle) and incubated at 370 C for 30 minutes. After this time 10 ml of a toluene scintillator was added and samples counted in a Unilux-2 scintillation counter. The remainder of the plasma was used for electrolyte determinations.
After the animals were killed the aortae were carefully dissected free of fat from the aortic arch down to the diaphragm and re-moved. Aortae were blotted between filter papers and cut transversely into two portions which were weighed.
That part nearest the arch was used for electrolyte determinations and that nearest the diaphragm for 3H-inulin space measurements.
Electrolyte determinations. -Aortae were placed overnight (&16 h) in an oven at 1000 C and reweighed to obtain dry tissue weights. They were transferred to stoppered plastic tubes, broken up with a glass rod and 5 ml de-ionized water was added. The tubes were then allowed to stand for 3 days. The fluid was decanted and Na+ and K+ measured by flame photometry and Ca2+ by atomic absorption spectrophotometry. Lanthanum (05% w/v) was added to the calcium samples to reverse P043-and SO02 suppression of Cal+ absorption.
3H-inulin determinations.-The aortae were blotted, weighed and dissolved in'3 ml Nuclear Chicago solubilizer at 37-40' C. Toluene scintillator was then added and samples counted in a Unilux-2 scintillation counter, after standing for a week to reduce chemiluminescence.
Results.-The animals used in this study were not age-matched and some hyperten- The amount of water, Na+, and K+ in rat aortic smooth muscle is elevated in renal hypertension (Tobian, 1956 and Daniel & Dawkins, 1957) , in desoxycorticosterone-hypertension (Daniel & Dawkins, 1957) and in adrenal regeneration hypertension (Tobian & Redleaf, 1958) . These changes of Na+, K+ and water are not apparent in aortae taken from rats with genetic -hypertension as shown by Phelan & Wong (1968) , who found that the values for K+ and water were normal in aortae from genetically hypertensive rats while the Na+ content was slightly elevated. This increase in Na+ was very small when compared with that seen in aortae taken from renal hypertensive rats. In the present series this has been confirmed for the A.S. strain except that the Na+ content of aortae taken from normotensive and A.S.-hypertensive rats was not significantly different. There was however, a marked difference in the total calcium ion content of aortae from the two groups of rats, the hypertensive tissues containing approximately 65% more calcium than the normotensive tissues.
Whether this calcium is intra-or extracellular is not known, but since intracellular calcium is probably only a few percent of the total (Van Breemen & McNaughton, 1970) and since smooth muscle cells comprise only part of the total aortic weight, it is probable that this increase in calcium ions occurs extracellularly, the calcium perhaps being bound to mucopolysaccharides (Headings, Rondeil & Bohr, 1960) . Indeed the medial hypertrophy seen in genetically hypertensive rats (Folkow, Hallback, Lundgren & Weiss, 1971 ) could lead to an increased binding of cations.
This extra calcium, whatever its actual location, does not appear to be available to the smooth muscle cells for contractile purposes since responses to noradrenaline and K+ are significantly less in A.S.-hypertensive aortae (Massingham & Shevde, 1971) . No definite explanation as to why aortic contractility in A.S.-hypertensive rats is reduced is forthcoming but it could be argued that the extra calcium may be able to reduce contractility via an extracellular locus of action perhaps by binding to and thus stabilizing the smooth muscle cell membrane (Daniel, 1965) .
